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Two-step scenario models for particle production are based on: 

(i) creation of extended objects in rapidity (glasma longitudinal colour fields or 
coloured strings); followed by 

'-^1 (ii) local emission of particles. 

Q-i| The first step guarantees the presence of F-B correlations due to fluctuations in the 
^ I colour/number of sources, while the second step accounts for local effects such as 
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resonances. 

The F-B correlation parameter b is defined via 

, \ „ I I — I, — n2 / n2 
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{nB)F = a + bnF, b = Dp^/Dpp, (1) 

where is the variance. In general, correlations are measured in two rapidity windows 
■ separated by a rapidity gap so that F-B short range correlations are eliminated. In the 
^ ■ two-step scenario models we write [H El El H] , 
O 



Dls ^ {nmn) - M {ns) = ^^^^^ , (2) 



^ : DIf^ K) - {npf = ^ + M , (3) 

where is the normalized — e.g., in the number of elementary collisions — long 
range fluctuation and depends on centrality, energy and rapidity length of the windows. 
We have assumed, for simplicity, that local emission is of Poisson type. 
From ([H El [3D we obtain 

l + K/{nF)- 

It should be noticed that b may be larger than 1, and that a Colour Glass Condensate 
(CGC) model calculation [5] shows a structure similar to (jl]): b = A[l + B\~^ (for a 
discussion on general properties of (jlj) and on the CGC model, see 

A simple way of testing (jl]) is by fixing the backward rapidity window, or (n^), 
in the region of high particle density and move the forward window along the rapidity 
axis. We can rewrite (jlj) in the form 
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where K' = Kj {tib) is a constant and x = (ub) / {np). In ([3]), one has 1 < x < oo with 
the hmiting behaviour: 

X ^ 1 , 6 ^ ; X ^ oo , 6 ^ . (6) 

The behaviour of ([5]) is shown in Figure 1 (drawn for K' = 1). 




Figure 1. F-B correlation parameter h ^ with K' = 1. 



A similar curve is obtained for B-F correlations in the backward region of rapidity. 
Note that in aA collisions, a < A, the centrality and energy dependence of K' is given 

by EE], 

K' ~ ai/M-V6eAy ^ (7) 

where Y is the beam rapidity and A a positive parameter. In the symmetric situation, 
a = A and K' increases with centrality (and the curve of the figure moves down) while 
in the asymmetric situation, a = 1, 2 ^ A and K' decreases with centrality (and the 
curve in the figure moves up). As the energy increases K' increases (and the curve 
moves down). 
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